game for food. In some areas of the country it has been adapted to kill large game and also finds limited use by law enforcement officers. In the interest of damaging as little meat as possible of these game animals and to provide for the physical characteristics of the hunter, shotguns are available in six different gauges; each gauge has available a variety of shells loaded with different amounts of powder and pellets. Pellet size can be varied from bird shot with a diameter of 0.08 inches to buckshot with a diameter of 0.33 inches (Table  1 ) . Considerable engineering talent has gone into the design of these variables, but for wound production it is sufficient to consider that the pellets are fired in a cloud from the muzzle, that the size of the cloud and therefore the pellet density within the cloud is determined by the design of the gun, the number of pellets in the shell, and the range of the shot. Each pellet becomes an independent missile and is invested with kinetic energy in accord with its size (mass) and velocity by the usual formula, e = mv~/2. The FIG. 1. Case 10. Dense pattern of pellets without brain damage or skull penetration.
9.5 severity of the wound is determined by two primary factors: the number of pellets striking the head (Fig. 2) , and their ability to penetrate the tissues. Of these two factors, ability to penetrate is more important than pattern density, for a single pellet penetrating the scalp, skull, and brain can inflict more damage than a larger number of pellets, each of which lacks sufficient energy for penetration of the skull.
Studies to determine the factors influencing penetration of a round lead pellet using gelatin to simulate soft tissue and telephone directories to simulate bone indicate depth of penetration is not a simple function of kinetic energy, mass, momentum, or velocity. It is linear only with kinetic energy per unit crosssectional area of the pellet. 12 This energydensity of the pellet is given by the relationship E.D. = e / A , where e is the kinetic energy and A is the cross sectional area of the pellet. If the amount of powder and shot in the shell, the pellet size, and the range is known it is possible to approximate the energy density of each pellet and to predict the possibility of injury to the brain. 
